Abstract-In this paper, we present some features of our in-situ indoor-outdoor authoring tool for location-based learning experiences. For example, how to reuse locations in different experiences or how to design from scratch in places without any location sensing mechanisms. In addition, we describe some features in which we are working on. We expect to create a space for discussion about these kind of tools and to reflect on the products created with them.
INTRODUCTION
The technological advances have increased the scenarios of new learning practices [1] . In particular, location-based learning experiences allow learners to explore the environment and receive, on their mobile devices, learning activities in different locations. So, these kind of experiences are in-situ, what means that learning activities can be more challenging [1] [2] . In some cases, the accuracy of the location is vital for the learner. For example, if the learner has to observe a specific plant, the activity should be triggered in front of it [1] . Then, some activities might require observing or manipulating physical objects in specific locations (as mentioned in [3] ). This is why the design process has to consider not only location-based features but also physical objects.
Location-based learning experiences can be designed virtually or in-situ, as mentioned in [2] . Virtual design is based in a map to set the relevant locations in which the learners receive the learning activities [2] . On the other hand, in-situ design (as in [4] ) implies visiting the real physical place, creating more precise experiences (by allowing teachers, for example, to observe the place from the learners' perspective [5] or to better estimate the time to move from one location to another [6] ). Note that all of these mentioned works are focused on outdoor experiences and contents are couple with GPS locations, hence, reuse of both contents and locations separately is not possible.
Some authors explore implications related to in-situ authoring in outdoor environments, as in [7] , where it is mentioned that this is yet an open area to research. Moreover, in-situ indoor authoring tools have not been thoroughly researched so this is one of our motivations and why we are working on an in-situ indoor-outdoor authoring tool for location-based learning experiences which is an extension of [8] .
The purpose of this paper is to create a space to discuss some features of the in-situ authoring tools. We use our authoring tool to show some features that we have been working on (e.g. reusable locations) and to describe a possible solution in places without location sensing mechanisms. Thus, the design is built from scratch. In addition, we hope that this paper could make a contribution to reflect on the products created with authoring tools (proceed from ad-hoc experiences to reusable solutions [9] ).
The paper is structured as follows. In Section 2, we present and discuss some features of our in-situ indooroutdoor authoring tool for location-based learning experiences. Conclusions and some future works are presented in Section 3.
II. IN-SITU AUTHORING TOOL
In this section, we present and discuss some features of our in-situ authoring tool which is in an initial phase (only tested by developers). As mentioned before, it is an extension of [8] , so it has been defined with a web responsive design. We use the concept of separation of concerns to define learning activities and locations. These concerns could be seen as separate layers that can be used in different location-based learning experiences. Then, each experience defines their points of interest (PoI) which associate learning activities with locations.
In Fig. 1 an example of a location layer inside of La Plata museum is shown. Each location is defined in an independent way, regardless of any domain or sensing mechanism and being able to reuse them in different location-based learning experiences (what is not possible on other existing tools such as [2] and [4] ). So far, the tool uses an image to represent indoor spaces (as shown in Fig. 1 ), what can be easily done by teachers. In the future, we will expect to evolve to more precise representations such as, for example, Google Maps Indoor [10] . This begs the question: would these different space representations be easy to use by teachers in terms of the usability? And in a broader sense, how can these authoring tools be developed so as their users (e.g. teachers) do not require technical knowledge and can easily be used by them? Our tool provides the possibility to set the mechanism to trigger learning activities for each location (currently, some locations could be triggered using GPS but others using QR codes). Then, this information is used in a location-based learning experience to trigger the learning activity in each location. These trigger mechanisms are defined in a separate layer, in order to reuse the location layer with different mechanisms on each experience. Suppose that in Fig. 1 the selected trigger mechanism for all locations is QR codes. Then, the tool will create as many QR codes as locations defined and teachers will be able to use these codes to set the physical place for each location. This is a simple way to create a location-based learning experience from scratch (for example, in places without any location sensing mechanisms). In addition, QR codes provide more accuracy to outdoor design by being able to observe a part of the physical place. Considering that indoor spaces may already count with sensing mechanisms, dynamically integrating them with these tools is definitely an open question.
Different structures to relate the contents have been identified in [11] . The current version of our tool provides the option to create linear, graph or set structures.
We have defined a model solution for location-based learning experiences which involves physical objects manipulation to resolve learning activities [12] . For the time being, our tool exports both content and location layers into XML files. We are working on integrating this model to generate executable experiences with our tool. Note that, the design of these specific learning activities requires to define a way to identify each physical object. To do that, we are developing a way to provide, from our tool, QR codes for each physical object associated to each learning activity. Using the prototype LearningPlaying ("Aprendo Jugando") defined in [12] , we detected some templates related to these kind of experiences and we will be adding this as part of our tool to contribute on the creation and design.
III. CONCLUSIONS AND FUTURE WORK
In this paper, we have mentioned some features of our insitu indoor-outdoor authoring tool for location-based learning experiences. We have described how to use separation of concerns to reuse the locations in different experiences. In addition, we have presented the use of QR codes as a way to build from scratch in places without any location sensing mechanisms. Furthermore, we have described some features in which we are working on and we are planning to incorporate other ways of handling indoor positioning.
In the near future, we will organize some tests of proof with teachers to help us to complete the design of our tool (in a way that they are involved in the design process [5] , in this case, in the one of our tool). We will analyze different roles identified with the design phase (as mentioned in [3] , for example, learner, instructor, researcher and developer) and how these roles could be supported by our tool.
